Abstract: In this contribution in vivo investigations
Introduction
To prevent ruminal acidosis and optimize the milk yield a continuous pH-monitoring on large live stock of cattle is crucial. Current systems provide only an operating life of two to three months. Our research aims on increasing the operating life expectancy of the pH-monitoring system drastically. It should be noted that the ruminal medium is very complex, consisting of suspended feed and the macerating microbes, e.g. bacteria, fungi, and protozoa, which are mostly obligate anaerobe. The contact with the ruminal medium leads to increased mechanical and biochemical stress on the pH-sensor elements. An antifouling coating may be beneficial. To this end, the influence of the ruminal medium on hydrogel-coated glass is investigated in this study.
Methods
Round blanks of floated borosilicate glass were coated on one side with a monolayer of hydrogel-forming polymer, namely diphenyl-poly(ethylene glycol) (DP-PEG-OH), methyl-poly(ethylene glycol) (Me-PEG-OH), and poly(2-ethyl-2-oxazoline) (PEtOx-NH 2 ). The molar masses were varied between 2,000 and 10,000 g/mol. The samples were inserted in a specially built holder allowing the permanent wetting of the samples with ruminal contents. The holder was constructed with a density of approx. 2.3 g/cm 3 to avoid floating and obstructing the reticulum entrance or drifting into other parts of the gastro-intestinal tract [1] . The sample container was introduced into the rumen of a cow via a fistula and removed after 10 days. The samples were cleaned of remaining feed and analyzed by microscopy. Subsequently, the biofilm was stained with Mira-2-Ton (Hager & Werken GmbH & Co. KG), which labels older plaque in blue and newer one in pink. After staining the dried samples were photographed and the obtained images were analyzed planimetrically using the software package MatLab®.
Results
During the microscopic inspection some specimens of the ruminal flora have been observed and identified [2] . A few examples are depicted in Fig. 1 , e.g. streptococci and sarcinae. The microscopic survey revealed that biofilm formation took place in all samples on both the coated and uncoated sides. In all cases it was insular, only varying in degree as can be seen exemplarily for the highly populated sample 2 ( Fig. 2) and the sparsely populated sample 3 (Fig. 3) . The staining and subsequent planimetrical analysis confirmed and quantified these results, which are summarized in Tab. 1. 
Discussion
The evaluation of the planimetrical analysis showed no correlation between the type of coating material or its functional groups and the degree of microbiological growth. However, the results suggest, that the biofilm formation depended on the molar mass of the coating polymer. An optimum of growth prevention appears at about 5,000 g/mol. Future research will be concerned with the influence of the coating on the membrane of a glass electrode. Besides durability measurement stability and accuracy of the pHmeasuring system will be in focus.
